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(54) FAIL-SAFE PROCESSING METHOD FOR CONTROLLING ELECTRIC FAN 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent battery exhaustion or engine 
overheating by starting an electric fan when any trouble of water temp, is 
detected in a fail-safe processing method for water temp, sensor for 
controlling the electric fan cooling the engine of a vehicle. 
SOLUTION: An ECU 1 executing a fail-safe processing for controlling an 
electric fan 10 is provided with an A/D converter 2 converting signals from 
a water temp, sensor 6, intake air temp, sensor 7 and the like, a 
microprocessor 3 performing engine control according to input information 
from the signals, engine speed sensor output 8, vehicle speed sensor output 
9 and the like, and the ECU 1 performs ON/OFF control of the fan 10. 
When stoppage of an engine is detected the fan 1 0 is put OFF, when the 
temp, of water is at a standard temp, or more the fan 1 0 is put ON, and 
when the temp, of water is below the standard temp, the fan 1 0 is stopped. 
Also when any trouble In the water temp, sensor 6 is detected, the fan 1 0 is 
put ON. 
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CLAIMS 



[Claim(s)] 

[Claim 1]It is the fail safe processing method of a water temperature sensor for controlling a motor driven fan which cools an 
engine of vehicles, The 1st step that suspends said motor driven fan when said engine is not operating. The 2nd step that starts 
said motor driven fan when said water temperature sensor is an obstacle, The 3rd step that starts said motor driven fan when 
said water temperature sensor is normal and water temperature is more than predetermined base temperature, And a fail safe 
processing method of the 4th step that suspends said motor driven fan when said water temperature sensor is normal and water 
temperature is below said predetermined base temperature, and motor driven fan control characterized by *5|es|c*********. 
[Claim 2]A fail safe processing method of the motor driven fan control according to claim 1 considered as a case where it 
replaced wrth when the engine of said 1st step was not operating, and battery power source voltage becomes below in a 
specified reference voltage value. 

[Claim 3]A fail safe processing method of the motor driven fan control according to claim 1 considered as a case where it 
replaced with when the engine of said 1st step was not operating, and a travel speed of said vehicles turns into more than a 
prescribed speed. 

[Claim 4]A fail safe processing method of the motor driven fan control according to claim 1 replace with said 2nd step, wind 
starting and a stop of said motor driven fan intermittently [ when said water temperature sensor is an obstacle ], and using a 

9|o|cstc:)e3)o|e step. 

[Claim 5]When it is the fail safe processing method of a water temperature sensor for controlling a motor driven fan which cools 
an engine of vehicles and said water temperature sensor is an obstacle, The 1st step that calculates an intermittent control ratio 
which repeats starting and a stop of said motor driven fan from the intermittent control characteristic of a battery power source 
voltage-motor driven fan beforehand defined based on battery power source voltage at the time of an obstacle, The 2nd step 
that repeats starting and a stop of said motor driven fan according to said intermittent control ratio, The 3rd step that starts 
said motor driven fan when said water temperature sensor is normal and water temperature is more than predetermined base 
temperature. And a fail safe processing method of the 4th step that suspends said motor driven fan when said water temperature 
sensor is normal and water temperature is below said predetermined base temperature, and motor driven fan control 
characterized by **a|o|e3(esi«5|o|c3|e5|e5|c3|c 

[Claim 6]Replace with said 1st step, and when said water temperature sensor is an obstacle, A fail safe processing method of the 
motor driven fan control according to claim 5 using a step which calculates an intermittent control ratio which repeats starting 
and a stop of said motor driven fan from the intermittent control characteristic of a vehicle speed-motor driven fan beforehand 
defined based on a travel speed of said vehicles at the time of an obstacle. 

[Claim 7]Replace with said 1st step, and when said water temperature sensor is an obstacle, A fail safe processing method of the 
motor driven fan control according to claim 5 using a step which calculates an intermittent control ratio which repeats starting 
and a stop of said motor driven fan from the intermittent control characteristic of an intake-air temperature-motor driven fan 
beforehand defined based on engine-intake-air Atsushi of said vehicles at the time of an obstacle. 

[Claim 8]Replace with said 1st step, and when said water temperature sensor is an obstacle, A fail safe processing method of the 
motor driven fan control according to claim 5 using a step which calculates an intermittent control ratio which repeats starting 
and a stop of said motor driven fan from the intermittent control characteristic of an engine speed value-motor driven fan 
beforehand defined based on an engine speed value of said vehicles at the time of an obstacle. 

[Claim 9]Are the fail safe processing method of a water temperature sensor for controlling a motor driven fan which cools an 
engine of vehicles, and said water temperature sensor is normal, The 1st step that starts said motor driven fan when water 
temperature is more than predetermined base temperature, and memorizes the warm-up time cumulatively. When said water 
temperature sensor is normal and water temperature is below said predetermined base temperature, said motor driven fan is 
suspended, When the 2nd step that memorizes the stop time cumulatively, and said water temperature sensor are obstacles. The 
3rd step that calculates an intermittent control ratio which repeats starting and a stop of said motor driven fan at the time of a 
fault occurrence by predetermined calculation from said warm-up time memorized cumulatively and stop time. And a fail safe 
processing method of the 4th step that repeats starting and a stop of said motor driven fan according to said intermittent control 
ratio, and motor driven fan control characterized by 

[Claim 10]A fail safe processing method of the motor driven fan control according to claim 9 of calculating a ratio of said warm- 
up time and stop time in predetermined calculation of said 3rd step. 

[Claim 1 1][t is the fail safe processing method of a water temperature sensor for controlling a motor driven fan which cools an 
engine of vehicles, and is a case where said water temperature sensor is an obstacle. The 1st step that starts said motor driven 
fan when an intake-air temperature of an engine of said vehicles is beyond a given reference value, The 2nd step that is a case 
where said water temperature sensor is an obstacle, and suspends said motor driven fan when an intake-air temperature of an 
engine of said vehicles is below said given reference value, The 3rd step that starts said motor driven fan when said water 
temperature sensor is normal and water temperature is more than predetermined base temperature. And a fail safe processing 
method of the 4th step that suspends said motor driven fan when said water temperature sensor is normal and water 
temperature is below said predetermined base temperature, and motor driven fan control characterized by 3je5|oie5ie*5io|es|ejMo|c*. 
[Claim 1 2]When water temperature which is the fail safe processing method of a control system of a motor driven fan which 
cools an engine of vehicles, and cools an engine of said vehicles is more than predetermined base temperature, said motor driven 
fan is started, When the 1 st step that memorizes the warm-up time cumulatively, and water temperature which cools an engine 
of said vehicles are below predetermined base temperature, said motor driven fan is suspended, A fail safe processing method of 
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the 3rd step that judges with a system abnormality and emits warning when the 2nd step that clears said accumulated warm-up 
time to zero, and said accumulated warm-up time turn into beyond predetermined time, and motor driven fan control 
characterized by **5Wc**s|o|c**5ie*. 

[Claim 13]The 1st step that suspends said motor driven fan when water temperature which is the fail safe processing method of 
a control system of a motor driven fan which cools an engine of vehicles, and cools an engine of said vehicles Is below 
predetermined base temperature, When water temperature which cools an engine of said vehicles is more than predetermined 
base temperature, said motor driven fan is started. It is a case where the 2nd step that memorizes the warm~up time 
cumulatively, and said accumulated warm-up time turn into beyond predetermined time, And a fail safe processing method of the 
3rd step that judges with a system abnormality and emits warning when a temperature gradient of water temperature and this 
time which cool an engine of said vehicles memorized before predetermined is below a predetermined value, and motor driven fan 
control characterized by 9|oi<**********. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Thls invention relates to the fail safe processing method when an obstacle occurs in the motor driven fan 

control system for engine coolant especially about the fail safe processing of the engine control system in vehicles. 

[0002] 

[Description of the Prior Art]When carrying out cooling control of the engine with a motor driven fan, the signal from the water 
temperature sensor added to a radiator, an engine block, etc. is used as the control signal. For example, when the temperature of 
the circumference of the engine detected with said water temperature sensor exceeds the predetermined value which 
guarantees an engine suitable operating state, the motor driven fan for engine coolant operates, and, as for the case below a 
predetermined value, the operation is suspended on the contrary. 

[0003]In the former, when an obstacle occurred in said water temperature sensor itself, processing whether a motor driven fan is 
always turned OFF or to always turn on a motor driven fan was performed. Drawing 1 4 s hows an example of a failure judging of a 
water temperature sensor, and (a) of drawing 14 shows an example of a failure judging standard, and an example of the process 
flow of the failure judging based on said standard in (b) of drawing 14 . 

[0004]minus SOdegree which an example of the temperature-output voltage characteristic curve of a water temperature sensor 
is shown to (a) of drawing 14 . and the detection temperature by a water temperature sensor shows in a figure under the 
environment where the engine operates normally — neither the low-temperature value below C nor the elevated-temperature 
value more than 150 degreeC is shown. Therefore, when a water temperature sensor detects such an unusual value, it is judged 
with what the obstacle generated in the water temperature sensor itself. 

[0005]An example of the above-mentioned decision processing flow is shown in (b) of drawing 14, the detection temperature of a 
water temperature sensor is below more than 150 degreeC (S311) or -50-degreeC (S312), and when it continues 500 ms or 
more, it is judged with sensor failure (S314,315). 

[0006] Drawing 15 s hows the conventional typical example of motor driven fan flows of control when a water temperature sensor 
is judged to be sensor failure to (a) of drawing 15 . and (b), respectively. In (a) of drawing 15 . when a water temperature sensor is 
judged to be sensor failure, a motor driven fan is stopped oompulsorily first (5321,324). On the contrary, by (b) of drawing 15 > 
when a water temperature sensor is judged to be sensor failure, cooling by a motor driven fan is started oompulsorily (S331,333). 
Next, it judges whether it is what said sensor failure will not depend (a) of drawing 1 5 . and (b) on abnormally high temperature on 
the basis of the water temperature C of 95 degrees, or is depended on abnormally low temperature (S322, S332), and ON-and- 
OFF control of the motor driven fan corresponding to it is performed. 
[0007] 

[Problem(s) to be Solved by the Invention]However, when only ON-and-OFF control of the conventional simple motor driven fan 
mentioned above was performed, there was a problem as shown below. When judged [ 1st ] with the fail-safe by abnormally low 
temperature, a motor driven fan is turned off, and as a result, an engine may cause overheat. It is a motor driven fan's continuing 
rotating, when judged [ 2nd ] with the fail-safe by abnormally high temperature, and becoming battery going up by it. 
[0008] Furthermore, in the case of the latter, the DAIAGU information (self-test information) memorized by the fall of the power 
supply voltage by battery going up at the memory in the electronic control unit (ECU) of vehicles was eliminated, and there was a 
problem of even a cause inquiry [ according to water temperature sensor failure ] becoming [ the result ] impossible. 
[0009]Then, when the purpose of this invention detects water temperature sensor failure in view of the above-mentioned 
problem, there is in providing the fail safe processing method of carrying out motor driven fan control, preventing overheat and 
battery going up of an engine. 
[0010] 

[Means for Solving the Problem]A fail safe processing method of a water temperature sensor for controlling a motor driven fan 
which cools an engine of vehicles according to this invention, The 1st step that suspends said motor driven fan when said engine 
is not operating. The 2nd step that starts said motor driven fan when said water temperature sensor is an obstacle. The 3rd step 
that starts said motor driven fan when said water temperature sensor is norma! and water temperature is more than 
predetermined base temperature. And when said water temperature sensor is normal and water temperature is below said 
predetermined base temperature, a fail safe processing method of motor driven fan control which comprises the 4th step that 
suspends said motor driven fan is provided. 

[001 1]When the engine of said 1st step is not operating, it replaces with, and when battery power source voltage becomes below 
in a specified reference voltage value, a case where a travel speed of said vehicles turns into more than a prescribed speed is 
used. It replaces with said 2nd step, and when said water temperature sensor is an obstacle, starting and a stop of said motor 
driven fan are wound intermittently, and a *5fe5Me** step is used. 

[001 2] A fail safe processing method of a water temperature sensor for controlling a motor driven fan which cools an engine of 
vehicles according to this invention, The 1st step that calculates an intermittent control ratio which repeats starting and a stop 
of said motor driven fan from the intermittent control characteristic of a battery power source voltage-motor driven fan 
beforehand defined based on battery power source voltage at the time of an obstacle when said water temperature sensor is an 
obstacle, The 2nd step that repeats starting and a stop of said motor driven fan according to said intermittent control ratio, The 
3rd step that starts said motor driven fan when said water temperature sensor is normal and water temperature is more than 
predetermined base temperature. And when said water temperature sensor is normal and water temperature is below said 
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predetermined base temperature, a fail safe processing method of the 4th step and JtoMestwWc** electric fan control which suspends 
said motor driven fan is provided. 

[0013]Replace with said 1st step, and when said water temperature sensor is an obstacle, A step which calculates an 
intermittent control ratio which repeats starting and a stop of said motor driven fan from the intermittent control characteristic 
of a vehicle speed-motor driven fan beforehand defined based on a travel speed of said vehicles at the time of an obstacle, A 
step which calculates an intermittent control ratio which repeats starting and a stop of said motor driven fan from the 
intermittent control characteristic of an intake-air temperature-motor driven fan beforehand defined based on engine-intake-air 
AtsushI of said vehicles at the time of an obstacle when said water temperature sensor is an obstacle, Or when said water 
temperature sensor is an obstacle, a step which calculates an intermittent control ratio which repeats starting and a stop of said 
motor driven fan is used from the intermittent control characteristic of an engine speed value-motor driven fan beforehand 
defined based on an engine speed value of said vehicles at the time of an obstacle. 

[001 4]A fail safe processing method of a water temperature sensor for furthermore controlling a motor driven fan which cools an 
engine of vehicles according to this invention, When said water temperature sensor is normal and water temperature is more than 
predetermined base temperature, said motor driven fan is started. The 1st step that memorizes the warm-up time cumulatively, 
and said water temperature sensor are normal, When water temperature is below said predetermined base temperature and the 
2nd step that suspends said motor driven fan and memorizes the stop time cumulatively, and said water temperature sensor are 
obstacles, The 3rd step that calculates an intermittent control ratio which repeats starting and a stop of said motor driven fan at 
the time of a fault occurrence by predetermined calculation from said warm-up time memorized cumulatively and stop time, And 
a fail safe processing method of motor driven fan control which comprises the 4th step that repeats starting and a stop of said 
motor driven fan according to said intermittent control ratio is provided. 

[001 5] A fail safe processing method of a water temperature sensor for controlling a motor driven fan which cools an engine of 
vehicles. The 1 st step that is a case where said water temperature sensor is an obstacle, and starts said motor driven fan when 
an intake-air temperature of an engine of said vehicles is beyond a given reference value. The 2nd step that is a case where said 
water temperature sensor is an obstacle, and suspends said motor driven fan when an intake-air temperature of an engine of 
said vehicles is below said given reference value. The 3rd step that starts said motor driven fan when said water temperature 
sensor is normal and water temperature is more than predetermined base temperature, And said water temperature sensor is 
normal, and when water temperature is below said predetermined base temperature, it is good also as the fail safe processing 
method of the 4th step that suspends said motor driven fan, and ******** electric fan control. 

[001 6] According to this invention, further again a fail safe processing method of a control system of a motor driven fan which 
cools an engine of vehicles, When water temperature which cools an engine of said vehicles is more than predetermined base 
temperature, said motor driven fan is started, When the 1st step that memorizes the warm-up time cumulatively, and water 
temperature which cools an engine of said vehicles are below predetermined base temperature, said motor driven fan is 
suspended. When the 2nd step that clears said accumulated warm-up time to zero, and said accumulated warm-up time turn into 
beyond predetermined time, a fail safe processing method of the 3rd step and 5ie****3Me* electric fan control which judges with a 
system abnormality and emits warning is provided. 

[001 7] A fail safe processing method of a control system of a motor driven fan which cools an engine of vehicles, The 1st step 
that suspends said motor driven fan when water temperature which cools an engine of said vehicles is below predetermined base 
temperature. When water temperature which cools an engine of said vehicles is more than predetermined base temperature, said 
motor driven fan is started. It is a case where the 2nd step that memorizes the warm-up time cumulatively, and said accumulated 
warm-up time turn into beyond predetermined time, And when a temperature gradient of water temperature and this time which 
cool an engine of said vehicles memorized before predetermined is below a predetermined value, it is good also as the fail safe 
processing method of the 3rd step that judges with a system abnormality and emits warning, and motor driven fan control 
characterized by ************, Each step number in each above-mentioned invention does not determine an order of a method 
invention, and attaches it for convenience from a request of brief-izing given in a claim. 
[0018] 

[Embodiment of the Invention] Drawing 1 shows the fundamental example of composition of the electronic control unit which 
performs fall safe processing of the motor driven fan control by this invention. In drawing 1 . the electronic control unrt (ECU) 1, 
An engine operating state. The analog signal from the various external sensors to monitor, the microprocessor 3 which performs 
various engine control based on the digital input information from the digital signal and other external sensors from the analog- 
to-digital converter (A/D) 2 changed into a digital signal, and said analog-to-digital converter (A/D) 2 — and. The driver 4 who 
controls the operatron start (ON) / stop of the motor driven fan 10 for engine coolant (OFF) by the control-output signal from 
said microprocessor 3 is comprised. 

[0019]The water temperature sensor 6 which is the target of the fail safe processing by this invention as said external sensor, 
and the inhalation-of-air sensor 7 relevant to it are shown in drawing 1 . In this invention, power supply voltage of the battery 
(BAT) 5 is also made Into the object of a monitor, and the engine speed sensor output 8 and the speed sensor output 9 are 
further used as said digital Input Information. 

[0020] Drawing 2 s hows the 1st example of the motor driven fan control fail safe processing by this invention. In drawing 2 , an 
engine operating state is detected by monitoring engine speed sensor output 8 grade, for example at the time of the start of fail 
safe processing (S1 1 1). And when it judges with an engine shutdown, the motor driven fan 10 is turned ofF compulsorily. Since 
the engine has stopped, there is no necessity for cooling, and battery going up is beforehand prevented by this. Each subsequent 
processings S1 12-81 15 are the same as the conventional processings S331-S334 of drawing 1 5 o f (b), and are not explained 
further here. 

[0021] Drawing 3 s hows the 2nd example of the motor driven fan control fail safe processing by this invention. This example is 
applicable also as another example of an embodiment at the time of making a motor driven fan one, for example by drawing 2 
(81 14). As shown in the left-hand side of (b) of drawing 3. while being judged with the water temperature sensor 6 being normal, 
if water temperature exceeds the base temperature C of 95 degrees, the motor driven fan 1 0 will continue operating only in the 
meantime. When the obstacle of a water temperature sensor is detected (8112) and a motor driven fan is turned on compulsorily 
as a result, however, (S114), To one [ conventionally / the motor driven fan 10 ] simply, by this example, as shown in the right- 
hand side of (b) of drawing 3 , the OFF state for 1 minute will be repeated to the ON state for 2 minutes, and the next. By this, 
overheat of an engine becomes possible [ also avoiding immediate battery going up from the first ]. 

[0022] Drawing 4 shows the 3rd example of the motor driven fan control fail safe processing by this invention. Operation of the 
1st of drawing 2 detects 12V first by this example at the power supply voltage of the battery 5, for example, a standard value, to 
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having detected the engine operating state at the time of the start of fail safe processing (S121). And when battery voltage is 
falling to less than 10V, the motor driven fan 10 is turned off compulsorily. Battery going up is beforehand prevented by this. 
Each subsequent processings S122-S125 are the same as the conventional processings S331-S334 of drawing 15 of (b), and are 
not explained further here. 

[0023] Drawing 5 s hows the 4th example of the motor driven fan control fail safe processing by this invention, and (a) of drawing 5 
shows the example of flows of control, and an example of the battery voltage-intermittent control duty characteristic figure 
which uses (b) of drawing 5 b y this example. In (a) of drawing 5 , if the water temperature sensor 6 is Judged to be an obstacle 
(SI 31), the intermittent control duty over the present battery voltage 5 can be found from the battery voltage-intermittent 
control duty characteristic figure shown In (b) of drawing 5 ( S1 35). And based on this duty, intermittent control of the motor 
driven fan 1 0 is performed (SI 36). 

[0024] For example, when the battery voltage 5 Is more than 12V in (b) of drawing 5. the motor driven fan 10 Is turned on 
continuously (duty 100%), and when the battery voltage 5 is less than 10V on the contrary, the motor driven fan 10 is turned off 
(duty 0%). And when it is while the battery voltage 5 is 10V-12V and the intermittent control duty 5 according to the voltage, for 
example, battery voltage, is 1 1V, 50%** is given for intermittent control duty. Thus, according to this example, battery going up is 
prevented thoroughly. The processings 81 32-31 34 of everything but drawing 5 ( a) are the same as those [ drawing 1 5 / 
conventional / S322-S324 ] of (a), and are not explained further here. 

[0025] Drawing 6 shows the 5th example of the motor driven fan control fail safe processing by this invention. In each 1 st [ of 
drawing 2 and drawing 4 ] , and 2nd operation, this example detects the vehicle speed first using the speed sensor output 9 to 
having detected an engine operating state and battery voltage at the time of the start of fail safe processing (SI 41), And when 
the vehicle speed is 50 or more km/h, the motor driven fan 10 is turned off compulsorily. In this example, it is premised on air 
cooling of the engine at the time of a high speed, and overheat of an engine is prevented, without as a result using a battery. 
Each subsequent processings S142-S145 are the same as the conventional processings S331-S334 of drawing 15 o f (b). and are 
not explained further here. 

[0026] Drawing 7 s hows the 6th example of the motor driven fan control fail safe processing by this invention, and (a) of drawing 7 
shows the example of flows of control, and an example of the vehicle speed-intermittent control duty characteristic figure which 
uses (b) of drawing 7 by this example. In (a) of drawing 7 . if the water temperature sensor 6 is judged to be an obstacle (SI 51), 
the intermittent control duty over the present vehicle speed can be found from the vehicle speed-intermittent control duty 
characteristic figure shown in (b) of drawing 7 ( SI 55). And based on this duty, intermittent control of the motor driven fan 1 0 is 
performed (SI 56). 

[0027]For example, when the vehicle speed is 100 or more km/h in (b) of drawing 7 . the motor driven fan 10 is turned off (duty 
0%), and in halt condition 0 km/h, the motor driven fan 10 is turned on continuously on the contrary (duty 100%). And when the 
vehicle speed is between 0-100 km/h and the intermittent control duty according to the vehicle speed, for example, the vehicle 
speed, is 50 km/h, 50%** is given for intermittent control duty. Thus, according to this example, a battery is used appropriately. 
The processings S152-S154 of everything but drawing 7 ( a) are the same as those [ drawing 15 / conventional / S322-S324 ] of 
(a), and are not explained further here. 

[0028] Drawing 8 is equivalent to another example of 1 mode of the intermittent control of a motor driven fan based on the 
vehicle speed which showed the 7th example of the motor driven fan control fall safe processing by this invention, and was 
shown by drawing 7. That is, although it was based on the vehicle speed-intermittent control duty characteristic figure defined 
beforehand and intermittent control duty at present was searched for In drawing 7. based on the past learned data, intermittent 
control duty is determined in this example. 

[0029]In drawing 8 . when the water temperature sensor 6 is operating normally, ON/OFF control of the motor driven fan 10 is 
performed (SI 61) and on the basis of the water temperature C of 95 degrees (S163,165). In this example, accumulation of a fan 
ON time counter (CTON) or the fan OFF time counter (OTOFF) is carried out for every program execution cycle of fail safe 
processing. And when it Judges that the water temperature sensor 6 is unusual, (SI 61) and a lower type (1) are used and the 
average value of the Intermittent control duty at the time is calculated. 
[0030] 

CTON 

m^^cT^cL— ^>r= (1) 

CTON+CTOFF 

[003l] Drawing 9 shows the 8th example of the motor driven fan control fail safe processing by this invention. In this example, if 
the water temperature sensor 6 is judged to be an obstacle (SI 71), engine-intake-air Atsushr at the time will be detected by the 
intake temperature sensor 7 (8175). And when an intake-air temperature is more than 50 degreeC, the motor driven fan 10 is 
turned on compulsorily (SI 73), On the contrary, when an intake-air temperature is below 50 degreeC, the motor driven fan 10 is 
turned off (SI 74), In this case, consumption of the battery whose intake-air temperature is unnecessary since ON/OFF control 
of the motor driven fan 10 is carried out on the basis of 50 degreeC can be prevented. Each subsequent processings SI 72-S174 
are the same as the conventional processings S322-S324 of drawing 1 5 o f (a), and are not explained further here. 
[0032] Drawing 1 0 s hows the 9th example of the motor driven fan control fail safe processing by this invention, and (a) of drawing 
10 s hows the example of flows of control, and an example of the intake-air temperature-intermittent control duty characteristic 
figure which uses (b) of drawing 10 b y this example. In (a) of drawing 10. if the water temperature sensor 6 is judged to be an 
obstacle (S181), the intermittent control duty over the present vehicle speed can be found from the intake-air temperature- 
Intermittent control duty characteristic figure shown in (b) of drawing 10 ( SI 85). And based on this duty, intermittent control of 
the motor driven fan 10 is performed (SI 86). 

[0033]For example, when an Intake-air temperature is more than 60 degreeC in (b) of drawing 10 . the motor driven fan 10 is 
turned on continuously (duty 100%), and when an intake-air temperature is below 40 degreeC, the motor driven fan 10 is turned 
off (duty 0%). And when an intake-air temperature is between 40-60 degreeC and the intermittent control duty according to the 
intake-air temperature, for example, an intake-air temperature, is 50degreeC, 50%** is given for intermittent control duty. Thus, 
according to this example, by monitoring the intake-air temperature relevant to an engine temperature, overheat of an engine is 
prevented and a battery is used appropriately. The processings S182-S184 of everything but (a) of drawing 10 a re the same as 
those [ drawing 15 / conventional / S322-$324 ] of (a), and are not explained further here. 
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[0034] Drawing 1 1 shows the 10th example of the motor driven fan control fail safe processing by this invention, and (a) of 
drawing 1 1 s hows the example of flows of control, and an example of the engine speed value-intermittent control duty 
characteristic figure which uses (b) of drawing 1 1 b y this example. This example should transpose the intake-air temperature of 
drawing 1 0 t o the engine speed value which has it and direct relevance, and refer to the explanation of drawing 1 0 o f (a) for it 
about (a) of drawing 1 1 . 

[0035]When (b) of drawing 1 1 is explained briefly, when an engine speed value is not less than 4000 rpm of a high velocity 
revolution, the motor driven fan 10 is turned on continuously, for example (duty 100%), When an engine speed value is 500 rpm or 
less of a low speed rotary, the motor driven fan 1 0 is turned ofF (duty 0%). And when it is while an engine speed value is 500- 
4000 rpm and the intermittent control duty according to the engine speed value, for example, an engine speed value, is 1000 rpm 
of medium-speed rotation, 50%** is given for intermittent control duty. In this example, the engine speed value-intermittent 
control duty characteristic figure of the shape of a non-line type polygonal line is used. 

[0036] Drawing 12 and drawing 13 show each example of the 1 1th of motor driven fan control fail safe processing, and 12 by this 
invention. Drawing 12 and drawing 13 show an example of the fail safe processing of the whole system including the obstacle of 
the temperature sensor. In drawing 12 , the abnormalities of a motor driven fan control system are judged by the continuation ON 
time of the motor driven fan 10. In this example, when a motor driven fan is ON (S213), a fan ON time counter (CTON) counts up 
by the real time (S213). 

[0037]And when the continuous fan ON time exceeds 10 minutes, it is judged with a system abnormality and warning alarm lights 
up (8214,215). When the motor driven fan 10 is turned off also at once in the meantime, said fan ON time counter is cleared 
(S21 7), and increment of a fan ON time counter is started from zero. Thus, in this example, a system abnormality is detected 
from the ON state of the motor driven fan 1 0 over a long time by making operation retriggerable to a fan ON time counter 
perform. 

[0038]Next, in drawing 1 3. the clearance of the fan ON time counter at the time of motor driven fan OFF shown in drawing 12 is 
abolished. The present water temperature value is subtracted from the memory (THWH) which replaces with it and memorizes 
the water temperature value of the past in front of predetermined. It Judges wrth a system abnormality noting that normal cooling 
operation is not performed or an excessive heated state occurs, when the difference is for example, below 3 degreeC, and 
warning alarm is made to turn on (8225,226). As a result, a surtable measure will be taken based on the warning of drawing 12 a nd 
drawing 13 . 
[0039] 

[Effect of the Invention]As stated above, according to this invention, the useless power consumption generated according to the 
obstacle of a temperature sensor is reduced notably, and prevention of battery going up by fail safe processing is attained by it. 
According to this invention, it becomes possible by performing ON/OFF control of a motor driven fan appropriately at the time of 
the fault occurrence of a temperature sensor to prevent overheat of the engine by fail safe processing. Furthermore, according 
to this invention, it becomes possible to take the suitable measures against overheat, battery going up, etc. by detecting the 
malfunction of an electric fan system at an early stage. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing an example of the fundamental composition of an electronic control unit which performs fail safe 
processing of the motor driven fan control by this invention. 

[Drawing 2] It is a flow chart showing the 1st example of the motor driven fan control fail safe processing by this invention. 
[Drawing 3] lt is a flow chart showing the 2nd example of the motor driven fan control fail safe processing by this invention. 
[Drawing 4] It is a flow chart showing the 3rd example of the motor driven fan control fail safe processing by this invention. 
[Drawing 5] It is a flow chart showing the 4th example of the motor driven fan control fail safe processing by this invention. 
[Drawing 6] It is a flow chart showing the 5th example of the motor driven fan control fail safe processing by this invention. 
[Drawing 7]l t is a flow chart showing the 6th example of the motor driven fan control fail safe processing by this invention. 
[Drawing 8]l t is a flow chart showing the 7th example of the motor driven fan control fail safe processing by this invention. 
[Drawing 9]r t is a flow chart showing the 8th example of the motor driven fan control fail safe processing by this invention. 
[Drawing 10]I t is a flow chart showing the 9th example of the motor driven fan control fail safe processing by this invention. 
[Drawing 1 1]I t is a flow chart showing the 10th example of the motor driven fan control fail safe processing by this invention. 
[Drawing 12] It is a flow chart showing the 1 1th example of the motor driven fan control fail safe processing by this invention. 
[Drawing 1 3] It is a flow chart showing the 12th example of the motor driven fan control fail safe processing by this invention. 
[Drawing 14] lt is a figure showing an example of a failure judging of a water temperature sensor. 
[Drawing 15] It is a flow chart showing an example of the conventional motor driven fan control fail safe processing. 
[Description of Notations] 

1 — Electronic control unit 

2 — Analog-to-digital converter 

3 — Microprocessor 

4 — Electric fan driver 

5 — Battery 

6 — Water temperature sensor 

7 — Intake temperature sensor 
10 — Motor driven fan 



[Translation done.] 
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statement of relevance regarding JP H09-170434: 



JP H09- 170434 disclose the operation of turning on the cooling 
fan compulsorily or the intermittent operation of cooling fan 
to prevent battery going up when an obstacle is detected in a 
water temperature sensor itself that detects the water 
temperature to cool the engine. However, there is no 
description of driving the cooling fan to increase the supply 
of the outside air in the event of the occurrence of any 
abnormality because of the communication of the control signals 
to control the cooling fan sent from the multiple cooling 
circuits . 



